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- ne Cyclotron Road
4.J1 THRU J3 ARE ITT CANNON, 100 PIN, DOUBLE DENSITY D CONNECTORS #2DD100SBRP. Berkeley, Califomia 94720 \/
5.J4 THRU J5 ARE SAMTEC #MEC8-130-L-DV-A, 60 PINS, CARD SOCKETS, SMT. SEE PAGE 33. A
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AN[0..15]
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AN1
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C201 CHe OuUT-6 AN13 CH14 OUT-14
10 10uF,16V channel OuT() B AN channel ) B
ha oUTWH) OuUT+6 ) OuT+14
e S -
U201A CH7 OuT-7 AN14 CH15 OUT-15
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\
~
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10K CHs OuT-8 AN15 CH16 OuT-16
€203 channel ouT() channel )
_m,mom 1oF ot B OUT:8 » OUT+16
OutL L -
n_.l,\/\(l C204
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/ OUT-[1..16]
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R210

750
SEE NOTE 1.
R219 R220
RefN [ > 3 [3 A DNL 249K
2 |
U210A Aﬂ)\/\ C214 1uF
AD812/SO |
[
C210 +5VA  R222 c215
R211 o 10uF,16V
10 ’
_
[+
c211 +5VA
BVA 10uF,16V
U211
AD8138ARM R221
R214 50
T
10K R212 499 . L oUT- 5 U ouT()
+5VA  R218 c212 rots . DAL IN+
10 10uF,16V 2 | yeom DIFFERENTIAL PAIRS
R225 100 OHMS
1 50
R215 IN- 4
10K R216 499 > OUT+ > OUT(+)
c213
AuF c217
AuF
U210B BVA
AD812/SO
5
AN > , -
6 | c218
BVA 10uF,16V
R227
1K or DNL |
R223 [
ELT = DNL DNL c219 .1uF
AMS= 1K
Aﬂ)\/\ R224 *2.49K
SEE NOTE 1.
R217
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:
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RefN [ >

R230

AN [ >

R247
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R239 R240
37 DNL *2.49K
1
2 |
U230A C234 1uF
AD812/SO |
[
230 +5VA  R242 c235
R231 1uF 10uF,16V
10
_
[+
C231 +5VA
BVA 10uF,16V
U231
AD8138ARM R241
R234 50
I
10K R232 499 . L oUT- 5 U ouT()
+5VA  R238 C232 ro3s . DNL IN+
10 10uF,16V 21 yeom DIFFERENTIAL PAIRS
R245 100 OHMS
1 50
R235 IN- 4
10K R236 499 > LOUT+ > ouT(+)
c233
AuF C237
AuF
U230B BVA
AD812/SO
5
N +
6 | C238
BVA 10uF,16V
|
R243 [
DNL C239 .1uF
Aﬂ)\/\ R244 *2.49K
SEE NOTE 1.
R237
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:
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RefN [ >

R250

AN [ >

R267
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R259 R260
37 DNL *2.49K
’
2 |_
U250A C254 1uF
AD812/SO |
[
€250 (5VA  R262 G255
R251 1uF 10uF,16V
10
_
[+
C251 +5VA
BVA 10uF,16V
U251
AD8138ARM R261
R254 50
[
10K R252 499 . L oUT- 5 U ouT()
+5VA  R258 C252 ross . DNL IN+
10 10uF,16V 21 yeom DIFFERENTIAL PAIRS
R265 100 OHMS
1 50
R255 IN- 4
10K R256 499 > LOUT+ > ouT(+)
c253
AuF C257
AuF
U250B BVA
AD812/SO
5
N +
6 | C258
BVA 10uF,16V
|
R263 [
DNL C259 .1uF
Aﬂ)\/\ R264 *2.49K
SEE NOTE 1.
R257
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .

Electronics Engineering Division rreseer ____

One Cyclotron Road
[BERKELEY Las]

Berkeley, California 94720
U:\PROJECTS\ICES\TEAM\ORCAD FILES\BIAS BOARD\REV1_FINAL\BIAS BOARD-REV1.DSN

Engineer: D. DOERING

Title: SINGLE CHANNEL (1 OF 16)

Designer: STIRKKINEN

Project: .—.m>—s - m_>m mo>mc

DWG NO.: channel

mea_ Modify Date: Friday, March 27, 2009

_m:mm” 5 of 37 mmm< 0

2

| 1




RefN [ >

R270

AN [ >

R287
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R279 R280
37 DNL *2.49K
’
2|
U270A C274 1uF
AD812/SO |
[
270 +5VA  R282 c275
R271 1uF 10uF,16V
10
_
[+
ca71 +5VA
BVA 10uF,16V
U271
AD8138ARM R281
R274 50
T
10K R272 499 . L oUT- 5 U ouT()
+5VA  R278 c272 ro7a . DAL IN+
10 10uF,16V 21 yeom DIFFERENTIAL PAIRS
R285 100 OHMS
1 50
R275 IN- 4
10K R276 499 > LOUT+ > ouT(+)
c273
AuF c277
AuF
U270B BVA
AD812/SO
5
N +
6 | c278
BVA 10uF,16V
|
R283 [
DNL C279 .1uF
Aﬂ)\/\ R284 *2.49K
SEE NOTE 1.
R277
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:
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RefN [ >

R290

AN [ >

R307
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R299 R300
3 0; DNL *2.49K
1
2 |_
U290A C294 AuF
AD812/SO |
[
€290 +5VA  R302 G295
R291 1uF 10uF,16V
10
_
[+
C291 +5VA
BVA 10uF,16V
U291
AD8138ARM R301
R294 50
[
10K R292 499 . L oUT- 5 U ouT()
+5VA  R298 C292 roos . DNL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R305 100 OHMS
1 50
R295 IN- 4
10K R296 499 < Louts > out+)
c293
AuF C297
AuF
U290B BVA
AD812/SO
5
N +
6 | C298
BVA 10uF,16V
|
R303 [
DNL €299 .1uF
Aﬂ)\/\ R304 *2.49K
SEE NOTE 1.
R297
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:
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R310

750
SEE NOTE 1.
R319 R320
RefN [ > 3 [3 A DNL 249K
2 |_
U310A Aﬂ)\/\ C314 AuF
AD812/SO |
[
Cs10 +5VA  R322 C315
R311 o 10uF,16V
10 ’
_
[+
C311 +5VA
BVA 10uF,16V
U311
AD8138ARM R321
R314 50
[
10K R312 499 . L oUT- 5 U ouT()
+5VA  R318 c312 rats . DAL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R325 100 OHMS
1 50
R315 IN- 4
10K R316 499 < Louts > out+)
c313
1uF C317
AuF
U310B BVA
AD812/SO
N[> 5 : -
6 | c318
BVA 10uF,16V
R327
1K or DNL |
R323 [
ELT = DNL DNL C319 .1uF
AMS= 1K
Aﬂ)\/\ R324 *2.49K
SEE NOTE 1.
R317
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:
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RefN [ >

R330

AN [ >

R347
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R339 R340
37 DNL *2.49K
’
2 |_
U330A C334 AuF
AD812/SO |
[
C330 +5VA  R342 335
R331 ToF 10uF,16V
10
_
[+
C331 +5VA
BVA 10uF,16V
U331
AD8138ARM R341
R334 50
[
10K R332 499 . Y OUT. 8 > ouT()
+5VA  R338 C332 rass . DNL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R345 100 OHMS
1 50
R335 IN- 4
10K R336 499 < Louts > out+)
C333
1uF C337
AuF
U330B BVA
AD812/SO
5
N +
6 | €338
BVA 10uF,16V
|
R343 |
DNL €339 .1uF
Aﬂ)\/\ R344 *2.49K
SEE NOTE 1.
R337
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:
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RefN [ >

R350

AN [ >

R367
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R359 R360
3 0; DNL *2.49K
1
2 |_
U350A C354 1{uF
AD812/SO |
[
€350 +5VA  R362 €355
R351 TOF 10uF,16V
10
_
[+
C351 +5VA
BVA 10uF,16V
U351
AD8138ARM R361
R354 50
[
10K R352 499 . L oUT- 5 U ouT()
+5VA  R358 c352 rass . DNL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R365 100 OHMS
1 50
R355 IN- 4
10K R356 499 < Louts > out+)
C353
1uF C357
AuF
U350B BVA
AD812/SO
5
N +
6 | €358
BVA 10uF,16V
|
R363 |
DNL €359 .1uF
Aﬂ)\/\ R364 *2.49K
SEE NOTE 1.
R357
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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RefN [ >

R370

AN [ >

R387
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R379 R380
37 DNL *2.49K
’
2 |_
U370A C374 AuF
AD812/SO |
[
Cs70 +5VA  R382 G375
R371 OF 10uF,16V
10
_
[+
C371 +5VA
BVA 10uF,16V
U371
AD8138ARM R381
R374 50
[
10K R372 499 . L oUT- 5 U ouT()
+5VA  R378 c372 ra7s . DAL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R385 100 OHMS
1 50
R375 IN- 4
10K R376 499 < Louts > out+)
c373
1uF C377
AuF
U370B BVA
AD812/SO
5
N +
6 | C378
BVA 10uF,16V
|
R383 [
DNL €379 .1uF
Aﬂ)\/\ R384 *2.49K
SEE NOTE 1.
R377
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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RefN [ >

R390

AN [ >

R407
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R399 R400
3 0; DNL *2.49K
1
2 |_
U390A C394 1uF
AD812/SO |
[
€390 /5VA  R402 €395
R391 OF 10uF,16V
10
_
[+
C391 +5VA
BVA 10uF,16V
U391
AD8138ARM R401
R394 50
[
10K R392 499 . Y OUT. 8 > ouT()
+5VA  R398 C392 Raos . DNL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R405 100 OHMS
1 50
R395 IN- 4
10K R396 499 < Louts > out+)
C393
1uF C397
AuF
U390B BVA
AD812/SO
5
N +
6 | €398
BVA 10uF,16V
|
R403 |
DNL €399 .1uF
Aﬂ)\/\ R404 *2.49K
SEE NOTE 1.
R397
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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R410

750
SEE NOTE 1.
R419 R420
RefN [ > 3 [3 A DNL 249K
2 |
U410A Aﬂ)\/\ C414  AuF
AD812/SO |
[
C410 +5VA  R422 G415
R411 1uF 10uF,16V
10 ’
_
[+
C411 +5VA
BVA 10uF,16V
U411
AD8138ARM R421
R414 50
I
10K R412 499 . Y OUT. 8 > ouT()
+5VA  R418 ca12 rats DAL IN+
10 10uF,16V 21 yeom DIFFERENTIAL PAIRS
R425 100 OHMS
1 50
R415 IN- 4
10K R416 499 > LOouT+ > OUT(+)
Cc413
AuF C417
AuF
U410B BVA
AD812/SO
5
AN > . -
6 | Cc418
BVA 10uF,16V
R427
1K or DNL |
R423 [
ELT = DNL DNL C419 .1uF
AMS= 1K
Aﬂ)\/\ R424 *2.49K
SEE NOTE 1.
R417
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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RefN [ >

R430

AN [ >

R447
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R439 R440
37 DNL *2.49K
’
2 |_
U430A C434  AuF
AD812/SO |
[
C430 +5VA  Ra442 435
R431 AuF 10uF,16V
10
_
[+
C431 +5VA
BVA 10uF,16V
U431
AD8138ARM R441
R434 50
[
10K R432 499 . L oUT- 5 U ouT()
+5VA  R438 C432 rass . DAL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R445 100 OHMS
1 50
R435 IN- 4
10K R436 499 < Louts > out+)
C433
AuF C437
AuF
U430B BVA
AD812/SO
5
ﬂ +
6 | c438
BVA 10uF,16V
|
R443 [
DNL C439 .1uF
Aﬂ)\/\ R444 *2.49K
SEE NOTE 1.
R437
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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RefN [ >

R450

AN [ >

R467
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R459 R460
37 DNL *2.49K
’
2 |_
U450A C454 AuF
AD812/SO |
[
G450 +5VA  R462 €455
R451 AuF 10uF,16V
10
_
[+
C451 +5VA
BVA 10uF,16V
U451
AD8138ARM R461
R454 50
[
10K R452 499 . L oUT- 5 U ouT()
+5VA  R458 C452 rass . DAL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R465 100 OHMS
1 50
R455 IN- 4
10K R456 499 > LOUT+ > ouT(+)
C453
AuF Ca57
AuF
U450B BVA
AD812/SO
5
N +
6 | C458
BVA 10uF,16V
|
R463 [
DNL C459 .1uF
Aﬂ)\/\ R464 *2.49K
SEE NOTE 1.
R457
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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RefN [ >

R470

AN [ >

R487
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R479 R480
37 DNL *2.49K
’
2|
U470A C474  AuF
AD812/SO |
[
C470 /5VA  R482 G475
R471 AuF 10uF,16V
10
_
[+
C471 +5VA
BVA 10uF,16V
U471
AD8138ARM R481
R474 50
T
10K R472 499 . L oUT- 5 U ouT()
+5VA  R478 car2 rara . DAL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R485 100 OHMS
1 50
R475 IN- 4
10K R476 499 < Louts > ouT(+)
c473
IUF C477
AuF
U470B BVA
AD812/SO
5
ﬂ +
6 | c478
BVA 10uF,16V
|
R483 [
DNL C479 .1uF
Aﬂ)\/\ R484 *2.49K
SEE NOTE 1.
R477
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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RefN [ >

R490

AN [ >

R507
1K or DNL

ELT =DNL
AMS= 1K

750
SEE NOTE 1.
R499 R500
37 DNL *2.49K
’
2 |_
U490A C494 AuF
AD812/SO |
[
C490 +5VA  R502 C4g5
R491 AuF 10uF, 16V
10
_
[+
C491 +5VA
BVA 10uF,16V
U491
AD8138ARM R501
R494 50
[
10K R492 499 . L oUT- 5 U ouT()
+5VA  R498 C492 rass . DAL IN+
10 10uF,16V 21 yeom DIFFERENTIAL PAIRS
R505 100 OHMS
1 50
R495 IN- 4
10K R496 499 > LOUT+ > ouT(+)
C493
AuF C497
AuF
U490B BVA
AD812/SO
5
N +
6 | C498
BVA 10uF,16V
|
R503 [
DNL C499 .1uF
Aﬂ)\/\ R504 *2.49K
SEE NOTE 1.
R497
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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R510

750
SEE NOTE 1.
R519 R520
RefN [ > 3 [3 A DNL 249K
2 |_
U510A Aﬂ)\/\ C514  AuF
AD812/SO |
[
G510 +5VA  R522 C515
R511 o 10uF,16V
10 ’
_
=
C511 +5VA
BVA 10uF,16V
U511
AD8138ARM R521
R514 50
[
10K R512 499 . L oUT- 5 U ouT()
+5VA  R518 c512 rots . DAL IN+
10 10uF,16V 2 | veom DIFFERENTIAL PAIRS
R525 100 OHMS
1 50
R515 IN- 4
10K R516 499 < Louts > out+)
c513
1uF C517
AuF
U510B BVA
AD812/SO
N[> 5 : -
6 | c518
BVA 10uF,16V
R527
1K or DNL |
R523 [
ELT = DNL DNL C519 .1uF
AMS= 1K
Aﬂ)\/\ R524 *2.49K
SEE NOTE 1.
R517
750
NOTES:
1. *2.49K VALUES (2 PLACES PER CHANNEL) IS FOR
LIMITING THE BANDWIDTH TO 70MHz.
Revisions:

LBNL ~ .
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SDIN [ > SON

SCLK U SCLK
TP60O  TPEO1
1A 1A
VREFIN >
5|
TP602
1A
DGND
VDD
oD >
+vee

wee [>T
veE >

-VEE

AGND _HV|AW

Usoo

ADR02/S0IC8

IN out
a

b4
TRIM G TEMP

+VREF
R601 10K
out
€600 e SDIN SDIN OUT-RTN
R600 AuF JP600 JP616
10K 1 2 VREF1 DACT ' VREF9 DAC9 DGND
A ) VREF dac U VREF dac
+VDD
N
9 SCLK [ SCLK +Vee
2 JP601 APS JP617 APS
. _— ERYAE ERUSE vEE
U601 _|_ SDO SDO
OPA277/SOIC8 AGND
JP602 JP618
1 2 1 2
SDIN SDIN -
_E_ JP619
1 2 VREF2 1 2 VREF10
Y VREF DAC2 U VREF DAC10
dac dac
[ SCLK APS [ SCLK APS
SDO SDO
JP604 JP620
1 2 1 2
SDIN SDIN -
_E_ JP621
1 2 VREF3 N o VREF11
"\ VREF DAC3 "\ VREF DAC11
dac dac
q SCLK APS [ SCLK APS
SDO SDO
JP606 JP622
1 2 1 2
SDIN SDIN -
_E_ _E_
1 2 VREF4 1 2 VREF12
\_/ VREF DAC4 "\ VREF DAC12
dac dac
q LK [ LK
s¢ APS s¢ APS
SDO SDO
JP608 JP624
' NN z 1 \ 2
_|_ SDIN _|_ SDIN OUT-RTN13
_E_ JP625
1 2 VREF5 N o VREF13
U VREF DAC5 \ VREF DAC13
dac dac
[ SCLK SCLK
APS APS
SDO SDO
JP610
1 2
]
SDIN
JP611
1 2 VREF6
Y VREF DAC6
dac
1 SCLK
APS
SDO
SDOUT
JP612 {——>SbouT
1 2
]
SDIN
JP613
1 2 VREF7
| VREF  pacy
dac
[ SCLK
TEMP R
SDO
JP614
1 \_/ 2 SEUDA DIFF REFP
_|_ SDIN
JP615
1 2 VREF8
N\ VREF  pacg
dac
SCLK
SDO
Revisions: _|wz_| >

Electronics Engineering Division freeeere

BERKELEY LAB

One Cyclotron Road
Berkeley, California 94720

U:APROJECTSMCES\TEAM\ORCAD FILES\BIAS BOARD\REV1_FINAL\BIAS BOARD-REV1.DSN

Engineer: D. DOERING

Designer: STIRKKINEN

Tie: 13 DAC CIRCUITS SCHEMATIC
Poec:  TEAM - BIAS BOARD

DWG NO.: DAC-13
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TP610 TP611

1A 1A BIPOLAR OPERATION
ONLY.
R616 R612
R4 Ro
VREF [ > b
C616
1uF
|
[
+VCC
c612 +Vce
AuF c614
AuF
R614
o Us11 R3'
OPA277/SO R610 o uei2
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
ce13 || i
—— C611 AUF C615 R615
AuF 1uF R3
ue1o TPei2 TP613
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R613
| GND vDD -8 +—| +VvDD
| _ Ret R2 OUT-RTN
SCLK > SCLK spo HL C610 R1
SDIN > SDIN SYNC (& -uF
TP614 TP615
1A 1A
TP616
1A
DGND Py U SDO
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1' IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .

Electronics Engineering Division rreseer _

One Cyclotron Road
[BERKELEY Las]

Berkeley, California 94720
U:\PROJECTS\ICES\TEAM\ORCAD FILES\BIAS BOARD\REV1_FINAL\BIAS BOARD-REV1.DSN

Engineer: D. DOERING

Designer: STIRKKINEN

Title: U>O O_woc_._- A.— O—H ._wv
TEAM - BIAS BOARD

Project:

DWG NO.: DAC
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TP620 TP621

1A 1A BIPOLAR OPERATION
ONLY.
R626 R622
R4 Ro
VREF [ > b
C626
1uF
|
[
+VCC
c622 +Vce
AuF C624
AuF
R624
o us21 R3'
OPA277/SO R620 o ue22
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c623 || i
—— c621 AUF C625 R625
AuF 1uF R3
U620 TPe22 TP623
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R623
| GND vDD -8 +—| +VvDD
| _ R621 R2 OUT-RTN
SCLK > SCLK spo HL 620 R1
SDIN > SDIN SYNC (& -uF
TP624  TP625
1A 1A
TP626
1A
DGND ® [ > SDbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .

Electronics Engineering Division rreseer _

One Cyclotron Road
[BERKELEY Las]

Berkeley, California 94720
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Project:

DWG NO.: DAC
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TP630 TP631

1A 1A BIPOLAR OPERATION
ONLY.
R636 R632
R4 Ro
VREF [ > b
C636
1uF
|
[
+VCC
C632 +Vce
AuF C634
AuF
R634
o U631 R3'
OPA277/SO R630 o U632
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c633 |7 i
—— 63t AUF C635 R635
AuF 1uF R3
U630 TPe32 TP633
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R633
| GND vDD -8 +—| +VvDD
| _ R631 R2 OUT-RTN
SCLK > SCLK spo HL 630 R1
SDIN > SDIN SYNC (& -uF
TP634 TP635
1A 1A
TP636
1A
DGND ° [ > sbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND [ ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'=R2 = R3'= R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout,... = 35mA
Vref = +/-5V 3 max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .

Electronics Engineering Division rreseer _

One Cyclotron Road
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Engineer: D. DOERING

Designer: STIRKKINEN

Title: U>O O_woc_._- A.— O—H ._wv
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Project:
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TP640 TP641

1A 1A BIPOLAR OPERATION
ONLY.
R646 R642
R4 Ro
VREF [ > b
C646
1uF
|
[
+VCC
c642 +Vce
AuF C644
AuF
R644
o U641 R3'
OPA277/SO R640 o Ue42
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
C643 ] -
—— C64t AUF C645 R645
AuF 1uF R3
U640 TPe42 TP643
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R643
| GND vDD -8 +—| +VvDD
| _ R641 R2 OUT-RTN
SCLK > SCLK spo HL C64D R1
SDIN > SDIN SYNC (& -uF
TP644 TP645
1A 1A
TP646
1A
DGND Py U SDO
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP650 TP651

1A 1A BIPOLAR OPERATION
ONLY.
R656 R652
R4 Ro
VREF [ > b
C656
1uF
|
[
+VCC
C652 +Vce
AuF C654
AuF
R654
o Us51 R3'
OPA277/SO R650 o U652
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c653 |7 i
—— C651 AUF C655 R655
AuF 1uF R3
U650 TPe52 TP653
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R653
| GND vDD -8 +—| +VvDD
| _ R651 R2 OUT-RTN
SCLK > SCLK spo HL 650 R1
SDIN > SDIN SYNC (& -uF
TP654 TP655
1A 1A
TP656
1A
DGND ° [ > sbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND [ ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'=R2 = R3'= R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout,... = 35mA
Vref = +/-5V 3 max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP660 TP661

1A 1A BIPOLAR OPERATION
ONLY.
R666 R662
R4 Ro
VREF [ > b
C666
1uF
|
[
+VCC
C662 +Vce
AuF C664
AuF
R664
o Us61 R3'
OPA277/SO R660 o U662
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c663 |7 i
—— C66t AUF C665 R665
AuF 1uF R3
U660 TPe62 TP663
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R663
| GND vDD -8 +—| +VvDD
| _ R661 R2 OUT-RTN
SCLK > SCLK spo HL 660 R1
SDIN > SDIN SYNC (& -uF
TP664 TP665
1A 1A
TP666
1A
DGND ° [ > sbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND [ ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'=R2 = R3'= R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout,... = 35mA
Vref = +/-5V 3 max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP670 TP671

1A 1A BIPOLAR OPERATION
ONLY.
R676 R672
R4 Ro
VREF [ > b
C676
1uF
|
[
+VCC
c672 +Vce
AuF C674
AuF
R674
o Us71 R3'
OPA277/SO R670 o ue72
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c673 || i
—— C671 AUF C675 R675
AuF 1uF R3
U670 TPe72 TP673
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R673
| GND vDD -8 +—| +VvDD
| _ Re71 R2 OUT-RTN
SCLK > SCLK spo HL c670 R1
SDIN > SDIN SYNC (& -uF
TP674  TP675
1A 1A
TP676
1A
DGND ® [ > SDbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP680 TP681

1A 1A BIPOLAR OPERATION
ONLY.
R686 R682
R4 Ro
VREF [ > b
C686
1uF
|
[
+VCC
c682 +Vce
AuF C684
AuF
R684
o Us81 R3'
OPA277/SO R680 o U682
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
ce83 |7 i
—— 68t AUF C685 R685
AuF 1uF R3
U680 TPes2 TP683
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R683
| GND vDD -8 +—| +VvDD
| _ Re81 R2 OUT-RTN
SCLK > SCLK spo HL 680 R1
SDIN > SDIN SYNC (& -uF
TP684 TP685
1A 1A
TP686
1A
DGND ° [ > sbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND [ ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'=R2 = R3'= R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout,... = 35mA
Vref = +/-5V 3 max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP690 TP691

1A 1A BIPOLAR OPERATION
ONLY.
R696 R692
R4 Ro
VREF [ > b
C696
1uF
|
[
+VCC
C692 +Vce
AuF C694
AuF
R694
o U691 R3'
OPA277/SO R690 o U692
5 R1 OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c693 |7 i
—— C691 AUF C695 R695
AuF 1uF R3
U690 TPeo2 TP693
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R693
| GND vDD -8 +—| +VvDD
| _ R691 R2 OUT-RTN
SCLK > SCLK spo HL 690 R1
SDIN > SDIN SYNC (& -uF
TP694 TP695
1A 1A
TP696
1A
DGND ° [ > sbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND [ ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'=R2 = R3'= R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout,... = 35mA
Vref = +/-5V 3 max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP700 TP701

1A 1A BIPOLAR OPERATION
ONLY.
R706 R702
R4 Ro
VREF [ > b
C706
1uF
|
[
+VCC
c702 +Vce
AuF C704
AuF
R704
o U701 R3'
OPA277/SO R700 o U702
5 Ri OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c703 || i
—— C701 AUF C705 R705
AuF 1uF R3
U700 TP702 TP703
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R703
| GND vDD -8 +—| +VvDD
| _ R701 R2 OUT-RTN
SCLK > SCLK spo HL 700 R1
SDIN > SDIN SYNC (& -uF
TP704  TP705
1A 1A
TP706
1A
DGND ® [ > SDbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP710 TP711

1A 1A BIPOLAR OPERATION
ONLY.
R716 R712
R4 Ro
VREF [ > b
c716
1uF
|
[
+VCC
c712 +Vce
AuF c714
AuF
R714
o U711 R3'
OPA277/SO R710 o U712
5 R OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c713 || i
—— C711 AUF c715 R715
AuF 1uF R3
U710 TP712 TP713
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R713
| GND vDD -8 +—| +VvDD
| _ A7t R2 OUT-RTN
SCLK > SCLK spo HL c710 R1
SDIN > SDIN SYNC (& -uF
TP714 TP715
1A 1A
TP716
1A
DGND Py U SDO
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP720 TP721

1A 1A BIPOLAR OPERATION
ONLY.
R726 R722
R4 Ro
VREF [ > b
C726
1uF
|
[
+VCC
c722 +Vce
AuF c724
AuF
R724
o U721 R3'
OPA277/SO R720 o U722
5 Ri OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c723 || i
—— c721 AUF c725 R725
AuF 1uF R3
U720 TP722 TP723
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R723
| GND vDD -8 +—| +VvDD
| _ A721 R2 OUT-RTN
SCLK > SCLK spo HL 6720 R1
SDIN > SDIN SYNC (& -uF
TP724  TP725
1A 1A
TP726
1A
DGND ® [ > SDbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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TP730 TP731

1A 1A BIPOLAR OPERATION
ONLY.
R736 R732
R4 Ro
VREF [ > b
C736
1uF
|
[
+VCC
c732 +Vce
AuF C734
AuF
R734
o U731 R3'
OPA277/SO R730 o U732
5 Ri OPA277/SO
6 V1 2
3 1. V2 ¢
3l V
c733 || i
—— C73t AUF C735 R735
AuF 1uF R3
U730 TP732 TP733
DAC7811/MSOP -VEE 1A 1A
IOUT1 RFB [0 VEE
IOUT2  VREF |2 ¢ > our
R733
| GND vDD -8 +—| +VvDD
| _ R731 R2 OUT-RTN
SCLK > SCLK spo HL c730 R1
SDIN > SDIN SYNC (& -uF
TP734  TP735
1A 1A
TP736
1A
DGND ® [ > SDbo
+VDD
wob [>T
+VCC
wee [>— 1
12 BIT CURRENT DAC
-VEE _HV||_|
-VEE THIS DAC CHANNEL CAN BE CONFIGURED FOR VOLTAGE ON CURRENT OUTPUT DEPENDING
AGND j ON THE VALUES OF THE RESISTORS LOADED. SEE BELOW FOR SUGGESTED VALUES.
CURRENT OUTPUT: VOLTAGE OUTPUT BIPOLAR:
R1 =R1'IS 150K R1 1S 5K
R2 = R2'IS 15K R2 = R4 IS 10K
R3 = R3' IS 50 OHMS R1'= R2 = R3' = R3 IS 0 OHMS
R4 = DO NOT LOAD (DNL) R3 = R3' IS 500 OHMS
Vref = +5V
lomay = Vref x 0.002 OR lomax = +/-1mA Vout = +/-5V
COMPLIANCE = +/-VGC lout . = 35mA
Vref = +/-5V N max
_ Y oma 1.2V = +/-6.8V
Omax = *+-10m Revisions: _| w Z _| .
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